
(19) United States 
US 20140284.803A1 

(12) Patent Application Publication (10) Pub. No.: US 2014/0284803 A1 
Lin et al. (43) Pub. Date: Sep. 25, 2014 

(54) SEMICONDUCTOR PACKAGE AND (52) U.S. Cl. 
FABRICATION METHOD THEREOF CPC ................ HOIL 23/48 (2013.01); HOIL 2 1/56 

(2013.01) 
(71) Applicant: Siliconware Precision Industries Co., USPC ........................................... 257/773,438/124 

Ltd., Taichung (TW) 
(57) ABSTRACT 

(72) Inventors: Pang-Chun Lin, Taichung (TW); 
Xie-Ren Cheng, Taichung (TW) A semiconductor package is disclosed, which includes: a 

Substrate having a plurality of Switching pads, a plurality of 
(21) Appl. No.: 13/922,858 first conductive pads and a plurality of circuits formed 

between the Switching pads and the first conductive pads; an 
(22) Filed: Jun. 20, 2013 insulating layer covering the circuits; a conductive layer 

O O formed on the insulating layer and extending to the Switching 
(30) Foreign Application Priority Data pads and the first conductive pads; and a semiconductor ele 

ment disposed on the Substrate and electrically connected to 
Mar. 21, 2013 (TW) ................................. 10210998O the Switching pads through a plurality of bonding wires. By 

O O electrically connecting the Switching pads and the first con 
Publication Classification ductive pads through the conductive layer, the invention dis 

(51) Int. Cl penses with the conventional short bonding wires so as to 
we prevent the conventional problem of short circuits caused by 

HOIL 23/248 (2006.01) f the short bondi ith other bondi HOIL 2/56 (2006.01) contact of the short bonding wires with other bonding wires. 

o 

T- - 24 
s 22 

2, 2 /// ? 
231s / Nagassess- 2O2 
204 Y YNE Na YYYY. 3% :: 20 S&M whitey 263 ). YS-26 

200 201 205 

  



Patent Application Publication Sep. 25, 2014 Sheet 1 of 3 US 2014/0284.803 A1 

130 1414 - 1 
\ | A-5 

13 1 \ 
l 10 

\ 

130 102 102 

3O SY e-r 13 
3 NS O 2 

FIG. 1B' (PRIOR ART) 

  



Patent Application Publication Sep. 25, 2014 Sheet 2 of 3 US 2014/0284.803 A1 

204 204 202 200 20 202 

s ( (; 203 (, SORNieut. l i.S.SYS, 

FIG. 2A 

204 204 202 200 291 2O2 

20Ob 2.05 

FIG. 2A" 

  

  

  



Patent Application Publication Sep. 25, 2014 Sheet 3 of 3 US 2014/0284.803 A1 

201 

2O3 
2. 
22 

200 
24 

230 

2O2 
23 

  



US 2014/0284.803 A1 

SEMCONDUCTOR PACKAGE AND 
FABRICATION METHOD THEREOF 

BACKGROUND OF THE INVENTION 

0001 1. Field of the Invention 
0002 The present invention relates to semiconductor 
packages and fabrication methods thereof, and more particu 
larly, to a semiconductor package and a fabrication method 
thereof for meeting the miniaturization requirement of elec 
tronic products. 
0003 2. Description of Related Art 
0004 Along with the rapid development of electronic 
industries and the progress of semiconductor processing tech 
nologies, semiconductor chips are integrated with more elec 
tronic elements to achieve better electrical performance. 
Accordingly, the semiconductor chips are provided with 
more I/O connections. To meet the miniaturization require 
ment of semiconductor packages, Substrates used for carrying 
the semiconductor chips are required to have a high density of 
wire bonding pads corresponding to the I/O connections of 
the semiconductor chips. FIG. 1A shows a conventional semi 
conductor package 1. 
0005 Referring to FIG. 1A, a semiconductor chip 13 is 
disposed on a substrate 10, and electrode pads 130 of the 
semiconductor chip 13 are electrically connected to wire 
bonding pads 102 of the substrate 10 through a plurality of 
bonding wires 14. Then, an encapsulant 15 is formed on the 
substrate 10 for encapsulating the semiconductor chip 13 and 
the bonding wires 14. 
0006. However, in order to meet the miniaturization 
requirement, the space on the Substrate 10 around the semi 
conductor chip must be reduced, thus resulting in a high 
density of the wire bonding pads 102. Therefore, it becomes 
difficult to perform a wire bonding process. Further, a short 
circuit easily occurs between adjacent bonding wires 14. 
0007 To overcome the above-described drawbacks, a plu 

rality of Switching pads are provided for electrically connect 
ing electrode pads of a semiconductor chip and wire bonding 
pads of a substrate, as shown in FIGS. 1B and 1B'. 
0008 Referring to FIG. 1B, a substrate 10 having an insu 
lating layer 10b and a circuit layer 10a embedded in the 
insulating layer 10b is provided. The circuit layer 10a has a 
plurality of switching pads 100, a plurality of first and second 
wire bonding pads 101, 102 and a plurality of circuits 103 
formed between the switching pads 100 and the first wire 
bonding pads 101. A semiconductor chip 13 having a plural 
ity of electrode pads 130 is disposed on the substrate 10. A 
portion of the electrode pads 130 of the semiconductor chip 
13 are electrically connected to the switching pads 100 
through a plurality of first short bonding wires 14a, and the 
switching pads 100 are further electrically connected to the 
first wire bonding pads 101 through a plurality of second short 
bonding wires 14b. The other portion of the electrode pads 
130 of the semiconductor chip 13 are electrically connected 
to the second wire bonding pads 102 through a plurality of 
bonding wires 14. Then, an encapsulant 15 is formed on the 
substrate 10 for encapsulating the semiconductor chip 13, the 
first and second short bonding wires 14a, 14b, the bonding 
wires 14, the switching pads 100, and the first and second wire 
bonding pads 101, 102'. Thereafter, a plurality of conductive 
elements 16 such as solder balls are formed on portions of the 
circuit layer 10a exposed from the insulating layer 10b. 
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0009. However, since the second short bonding wires 14b 
have a certain wire loop, the second short bonding wires 14b 
easily come into contact with the bonding wires 14 and cause 
a short circuit. 

0010. To overcome the above-described drawback, the 
wire loop of the bonding wires 14 can be increased, which 
however increases the overall height of the semiconductor 
package 1' and hinders the miniaturization of the semicon 
ductor package 1'. 
0011 Further, since the substrate 10 only has the single 
circuit layer 10a, the wiring space of the substrate 10 is quite 
limited and not flexible. As such, the circuits 103 can only be 
formed in a plane instead of in multiple layers. 
0012. Therefore, how to overcome the above-described 
drawbacks has become urgent. 

SUMMARY OF THE INVENTION 

0013. In view of the above-described drawbacks, the 
present invention provides a semiconductor package, which 
comprises: a Substrate having a plurality of Switching pads, a 
plurality of first conductive pads and a plurality of circuits 
formed between the switching pads and the first conductive 
pads; a first insulating layer covering the circuits; a conduc 
tive layer formed on the first insulating layer and extending to 
the Switching pads and the first conductive pads; and a semi 
conductor element disposed on the Substrate and electrically 
connected to the Switching pads through a plurality of bond 
ing wires. 
0014. In the above-described semiconductor package, the 
Substrate can further have a second insulating layer that is 
formed in a manner that the Switching pads and the first 
conductive pads are embedded in the second insulating layer 
and Surfaces of the Switching pads and the first conductive 
pads are exposed from the second insulating layer. 
0015 The present invention further provides a fabrication 
method of a semiconductor package, which comprises the 
steps of providing a substrate having a plurality of Switching 
pads, a plurality of first conductive pads and a plurality of 
circuits formed between the switching pads and the first con 
ductive pads; forming a first insulating layer to cover the 
circuits; forming a conductive layer on the first insulating 
layer, wherein the conductive layer extends to the Switching 
pads and the first conductive pads; and disposing a semicon 
ductor element on the Substrate and electrically connecting 
the semiconductor element and the Switching pads through a 
plurality of bonding wires. 
0016. In the above-described semiconductor package and 
fabrication method thereof, the substrate can further have a 
plurality of second conductive pads. The semiconductor ele 
ment is electrically connected to the second conductive pads 
through a plurality of bonding wires. 
0017. In the above-described semiconductor package and 
fabrication method thereof, the circuits can protrude above a 
surface of the substrate. 

0018. In the above-described semiconductor package and 
fabrication method thereof, the Switching pads, the conduc 
tive layer and the first conductive pads can form conductive 
paths. 
0019. In the above-described semiconductor package and 
fabrication method thereof, a Surface processing layer can be 
formed on the Switching pads, the circuits and the first con 
ductive pads. 



US 2014/0284.803 A1 

0020. In the above-described semiconductor package and 
fabrication method thereof, the first insulating layer can be 
made of an adhesive and formed by inkjet printing, coating or 
dispensing. 
0021. In the above-described semiconductor package and 
fabrication method thereof, the conductive layer can be a 
metal layer formed by inkjet printing or screen printing oran 
adhesive layer formed by coating, dispensing or inkjet print 
ing so as to form conductive traces. 
0022. In the above-described semiconductor package and 
fabrication method thereof, an encapsulant can be formed on 
the Substrate for encapsulating the semiconductor element, 
the bonding wires, the Switching pads, the conductive layer 
and the first conductive pads. 
0023 Therefore, the present invention electrically con 
nects the Switching pads and the first conductive pads through 
the conductive layer instead of the conventional short bond 
ing wires. Since the conductive layer has a height much lower 
than the wire loop of the conventional short bonding wires, 
during a wire bonding process, long bonding wires will not 
come into contact with the conductive layer, thus preventing 
a short circuit form occurring. Further, the present invention 
can reduce the wire loop of the long bonding wires and hence 
reduce the thickness of the encapsulant so as to thin the 
semiconductor package. 
0024. Furthermore, the formation of the first insulating 
layer and the conductive layer on the circuits of the substrate 
facilitates to increase the wiring space and the wiring flex 
ibility. 

BRIEF DESCRIPTION OF DRAWINGS 

0.025 FIG. 1A is a schematic cross-sectional view of a 
conventional semiconductor package; 
0026 FIG. 1B is a schematic cross-sectional view of a 
conventional semiconductor package; 
0027 FIG. 1B' is a partially upper view of FIG. 1B: 
0028 FIGS. 2A to 2C are schematic cross-sectional views 
showing a fabrication method of a semiconductor package 
according to the present invention; 
0029 FIG. 2A" is a schematic cross-sectional view show 
ing another embodiment of FIG. 2A; and 
0030 FIG. 2C is a partially upper view of FIG. 2C. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

0031. The following illustrative embodiments are pro 
vided to illustrate the disclosure of the present invention, 
these and other advantages and effects can be apparent to 
those in the art after reading this specification. 
0032. It should be noted that all the drawings are not 
intended to limit the present invention. Various modifications 
and variations can be made without departing from the spirit 
of the present invention. Further, terms such as “upper”, “a” 
etc. are merely for illustrative purposes and should not be 
construed to limit the scope of the present invention. 
0033 FIGS. 2A to 2C are schematic cross-sectional views 
showing a fabrication method of a semiconductor package 2 
according to an embodiment of the present invention. 
0034 Referring to FIG. 2A, a substrate 20 having an insu 
lating layer 20b and a circuit layer 20a embedded in the 
insulating layer 20a is provided. A plurality of switching pads 
200, a plurality of first and second conductive pads 201, 202, 
at least a die attach pad 204 and a plurality of circuits 203 are 
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formed on an upper side of the circuit layer 20a. The circuits 
203 are formed between the switching pads 200 and the first 
conductive pads 201. Further, a plurality of ball pads 205 are 
formed on a lower side of the circuit layer 20a. 
0035. In the present embodiment, the substrate 20 has a 
single-layer circuit structure. The insulating layer 20b is an 
encapsulant. The circuits 203 protrude a heighth above the 
insulating layer 20b. The heighth is 5 to 15 um. 
0036 Surfaces of the switching pads 200, the first and 
second conductive pads 201, 202, the circuits 203 and the die 
attach pad 204 are exposed from an upper side of the insulat 
ing layer 20b, and the ball pads 205 are exposed from a lower 
side of the insulating layer 20b through such as a plurality of 
openings 200b of the insulating layer 20b. 
0037. The first and second conductive pads 201, 202, the 
circuits 203 and the die attach pad 204 are electrically con 
nected to the ball pads 205. 
0038 Referring to FIG. 2A, in another embodiment, a 
Surface processing layer 27 can be formed on the Switching 
pads 200, the first and second conductive pads 201, 202, the 
circuits 203 and the die attach pad 204. The surface process 
ing layer 27 can be a Ni Au layer or an OSP (Organic 
Solderability Preservative) layer. 
0039 Referring to FIG. 2B, an insulating layer 21 is 
formed on the substrate 20 to cover the circuits 203 and a 
conductive layer 22 is further formed on the insulating layer 
21. The conductive layer 22 extends to the switching pads 200 
and the first conductive pads 201. As such, the Switching pads 
200, the conductive layer 22 and the first conductive pads 201 
form conductive paths. The circuits 203 are electrically iso 
lated from the conductive layer 22 by the insulating layer 21 
So as to prevent a short circuit from occurring between the 
circuits 203 and the conductive layer 22. 
0040. In the present embodiment, the insulating layer 21 is 
made of an adhesive and formed by inkjet printing, coating or 
dispensing. The conductive layer 22 can be a metal layer 
formed by Screen printing or inkjet printing or an adhesive 
layer formed by coating, dispensing or inkjet printing so as to 
form conductive traces. 
0041 Referring to FIGS. 2C and 2C, a semiconductor 
element 23 having a plurality of electrode pads 230 is dis 
posed on the die attach pad 204 of the substrate 20 via an 
adhesive 231. The electrode pads 230 of the semiconductor 
element 23 are electrically connected to the switching pads 
200 and the second conductive pads 202 through a plurality of 
bonding wires 24, 24', respectively. That is, a portion of the 
electrode pads 230 of the semiconductor element 23 are elec 
trically connected to the switching pads 200 through the 
bonding wires 24 and further electrically connected to the ball 
pads 205 through the switching pads 200, the conductive 
layer 22 and the first conductive pads 201. 
0042. Then, an encapsulant 25 is formed on the substrate 
20 for encapsulating the semiconductor element 23, the bond 
ing wires 24, 24', the switching pads 200, the conductive layer 
22 and the first and second conductive pads 201, 202. There 
after, a plurality of conductive elements 26 such as solder 
balls are formed on the ball pads 205. 
0043. Therefore, the present invention electrically con 
nects the switching pads 200 and the first conductive pads 201 
through the conductive layer 22 instead of the conventional 
short bonding wires. Since the conductive layer 22 has a 
height much lower than the wire loop of the conventional 
short bonding wires, during a wire bonding process, the long 
bonding wires 24' will not come into contact with the con 
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ductive layer 22, thus preventing a short circuit form occur 
ring. Further, the present invention can reduce the wire loop 
of the long bonding wires 24' and hence reduce the thickness 
of the encapsulant 25 so as to facilitate miniaturization of the 
semiconductor package 2. 
0044) Further, the formation of the insulating layer 21 and 
the conductive layer 22 increases the wiring space and the 
wiring flexibility. Therefore, the circuits 203 and the conduc 
tive layer 22 can be formed in multi-layers. 
0045. The present invention further provides a semicon 
ductor package 2, which has: a Substrate 20 having a plurality 
of switching pads 200, a plurality of first conductive pads 201 
and a plurality of circuits 203 formed between the switching 
pads 200 and the first conductive pads 201; an insulating layer 
21 formed on the substrate 20 to cover the circuits 203; a 
conductive layer 22 formed on the insulating layer 21 and 
extending to the switching pads 200 and the first conductive 
pads 201; a semiconductor element 23 disposed on the sub 
strate 20 and electrically connected to the switching pads 200 
through a plurality of bonding wires 24; and an encapsulant 
25 formed on the substrate 20 for encapsulating the semicon 
ductor element 23, the bonding wires 24, the Switching pads 
200, the conductive layer 22 and the first conductive pads 201. 
0046. In an embodiment, the substrate 20 further has an 
insulating layer 20b formed in a manner that the Switching 
pads 200 and the first conductive pads 201 are embedded in 
the insulating layer 20b and Surfaces of the Switching pads 
200 and the first conductive pads 201 are exposed from the 
insulating layer 20b. 
0047. In an embodiment, the circuits 203 protrude above a 
surface of the substrate 20 or the insulating layer 20b. 
0048. The insulating layer 21 can be made of an adhesive. 
0049. The conductive layer 22 can be an adhesive layer or 
a metal layer. 
0050. The switching pads 200, the conductive layer 22 and 
the first conductive pads 201 form conductive paths. 
0051. In an embodiment, the substrate 20 further has a 
plurality of second conductive pads and the semiconductor 
element 23 is electrically connected to the second conductive 
pads 202 through a plurality of bonding wires 24'. 
0052. In an embodiment, a surface processing layer 36 is 
formed on the switching pads 200, the circuits 203 and the 
first conductive pads 201. 
0053. Therefore, by electrically connecting the switching 
pads and the first conductive pads through the conductive 
layer, the present invention dispenses with the conventional 
shortbonding wires so as to prevent the conventional problem 
of short circuits caused by contact of the short bonding wires 
with other bonding wires, increase the product reliability and 
facilitate miniaturization of the semiconductor package. 
0054 Further, the formation of the insulating layer and the 
conductive layer on the circuits of the substrate facilitates to 
increase the wiring space and the wiring flexibility. 
0055. The above-described descriptions of the detailed 
embodiments are only to illustrate the preferred implementa 
tion according to the present invention, and it is not to limit the 
Scope of the present invention. Accordingly, all modifications 
and variations completed by those with ordinary skill in the 
art should fall within the scope of present invention defined by 
the appended claims. 
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What is claimed is: 
1. A semiconductor package, comprising: 
a Substrate having a plurality of Switching pads, a plurality 

of first conductive pads and a plurality of circuits formed 
between the switching pads and the first conductive 
pads; 

a first insulating layer covering the circuits; 
a conductive layer formed on the first insulating layer and 

extending to the Switching pads and the first conductive 
pads; and 

a semiconductor element disposed on the Substrate and 
electrically connected to the Switching pads through a 
plurality of bonding wires. 

2. The package of claim 1, wherein the substrate further has 
a plurality of second conductive pads and the semiconductor 
element is electrically connected to the second conductive 
pads through a plurality of bonding wires. 

3. The package of claim 1, wherein the substrate further has 
a second insulating layer that is formed in a manner that the 
Switching pads and the first conductive pads are embedded in 
the second insulating layer and Surfaces of the Switching pads 
and the first conductive pads are exposed from the second 
insulating layer. 

4. The package of claim 1, wherein the circuits protrude 
above a surface of the substrate. 

5. The package of claim 1, wherein the Switching pads, the 
conductive layer and the first conductive pads form conduc 
tive paths. 

6. The package of claim 1, further comprising a surface 
processing layer formed on the Switching pads, the circuits 
and the first conductive pads. 

7. The package of claim 1, wherein the first insulating layer 
is made of an adhesive. 

8. The package of claim 1, wherein the conductive layer is 
an adhesive layer or a metal layer. 

9. The package of claim 1, further comprising an encapsu 
lant formed on the Substrate for encapsulating the semicon 
ductor element, the bonding wires, the Switching pads, the 
conductive layer and the first conductive pads. 

10. A fabrication method of a semiconductor package, 
comprising the steps of 

providing a Substrate having a plurality of Switching pads, 
a plurality of first conductive pads and a plurality of 
circuits formed between the switching pads and the first 
conductive pads; 

forming an insulating layer to cover the circuits; 
forming a conductive layer on the insulating layer, wherein 

the conductive layer extends to the Switching pads and 
the first conductive pads; and 

disposing a semiconductor element on the Substrate and 
electrically connecting the semiconductor element and 
the Switching pads through a plurality of bonding wires. 

11. The method of claim 10, further comprising electrically 
connecting the semiconductor element and a plurality of sec 
ond conductive pads of the Substrate through a plurality of 
bonding wires. 

12. The method of claim 10, wherein the circuits protrude 
above a surface of the substrate. 

13. The method of claim 10, wherein the switching pads, 
the conductive layer and the first conductive pads form con 
ductive paths. 

14. The method of claim 10, wherein a surface processing 
layer is formed on the Switching pads, the circuits and the first 
conductive pads. 
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15. The method of claim 10, wherein the insulating layer is 
made of an adhesive. 

16. The method of claim 10, wherein the insulating layer is 
formed by inkjet printing, coating or dispensing. 

17. The method of claim 10, wherein the conductive layer 
is a metal layer formed by inkjet printing or screen printing or 
an adhesive layer formed by coating, dispensing or inkjet 
printing so as to form conductive traces. 

18. The method of claim 10, further comprising forming an 
encapsulant on the Substrate for encapsulating the semicon 
ductor element, the bonding wires, the Switching pads, the 
conductive layer and the first conductive pads. 
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